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Abstract: Six populations of Cypripedium flavum were studied on their genetic diversity, genetic structure, and clonal di- 
versity in Zhongdian County, Yunnan Province (South-west China) . Using POPGENE software, 86 polymorphic loci was 
obtained using two AFLP primer combinations, and the proportion of polymorphic loci was 82.69% .A relatively high level 
of genetic diversity was revealed: Н, = 0.2884, Н, = 0.4312 (at species level); P=64.59% , H, = 0.2449, H, =0.3606 
(at population level) . Genetic differentiation among populations was not high ( G; =0.154) . A relatively high level of gene 
flow was obtained among populations . Clonal diversity of populations was high ( D = 0.9638 - 0.9960, G/N = 0.83 - 0.96) , 
and ramets of same genotype were adjacent . C. flavum was found with high level of genetic diversity . This may be explained 
by gene heterozygosity increasing by seedling recruitment and maintaining by clonal reproduction . 

Key words: Cypripedium flavum; Genetic diversity; Genetic structure; Clonality; Amplified fragment length polymor- 
phism (AFLP) 
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Fig .1 Distribution of Cypripedium flavum Populations 
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Table 1 Habitat, altitude, longitude, latitude, and sample size of Cypripedium flavum populations 




























































































































































































































































































( ) ( ) 
No. Locality of populaiton No . of samples Altitude (m) Longitude Latitude Habitat 

1 (TSQ) 23 3460 99? 50 2748 

2 (WFS) 14 3240 99° 39 2746 

3 (МХ) 25 3180 99° 35 27°58 

4 (XRD) 24 3460 99° 36 2747 

5 (МРН) 20 3260 99° 33 27°55 ; 

6 (XZD) 15 3360 99°58 2737 у 
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Table 2 Primer and adapter sequences 




















Primer Adapter 

EcoRI EcoRI adapter 
Msel + С 5-GAIGAGICCIGAGIAAC-3 — 5-CICGIAGACIGCGIACC - 3 
EcoRI + А 5-GACTGCGIACCAAITCA-3 — 3-САТСТОАСОСАТОО -5 

| MseI 
EcoRI-ACG/ Мзе[-СТА 5 -САСОАГСАСТОСТСАС-3 


EcoRI-ACG/ Msel-CTG 3 -ТАСТСАССАСТС- 5 




















































































































Msel adapter 








000000: 94°СП 0 3 ти; 94°C 30s, 56°C 30 
$, 72°C 60s, П 0 300; 72°С 0 5min; 4°СП D O00 
000000 ; 94900 0 3 min; 94°C 30 s, 65°C 30s (П 
00000 0.7°C), 72°С 60s, П 0 130 ; 94°C 30 s, 
56°С 30 s, 72°C 60s, ПП 270 ; 72°С 5 min; 4°СП 0 0 

ППППППП 9#*“СППППППППППППП 
U (6%) ПП, 0000001600 
1.3 ПППП 

0000000000, 00000000, u 
“1 0“ о 00000000, 00000006000 


0 0 РОРСЕМЕ 1.31 (Yeh 0 , 199) 000000: 00 
ПООООООООООО О (Ao, 00000000 
П0000000 (Ае), 0000000 (Р (%)), 
Shannon] O0 00000 (4), Ne D D D ü DU D U nH 
(a), 000000 (№), c 00000000 (№)0 
ПОООООООООООО0О (Lych, 1988, 1990): 
S, =2п4/ (п. + п) 
ПО, №0 љО x0 уППП АНРППП. «UO 
x0 УППППППППППППППП 
0000000000000: (GN: 60000 
0,М0000; (2) Simmpen[] 0000 (D): D=1- 
[n (m -DIPN CN-D, 00 #0000 i000 
0, “000000 C(Pielou, 1969)[] 


2 OU 
2.4 ООПОПАНРОООООО 
000000000 194000, 860000 
0. 000000 82.69% 0000000000 
00000, АСС/СТАП ПП D] D] 48 (85.71%), 
ACG/CTTOỌ O00000 38 (79.17%)00 00 0 
О00000000 59.62%0 68.27% ПП 
22 ПООООООООООООО 
QUAERE Di E E tu De У DI 
Shamon[] [ IL 00000 №0000000 
0000 1.4961[] 0.4312[] 0.2884] ПП, Ке 
HH H BE BETIS А МОРА ОВА О B Bs 
0.2618), 00000000 (E 20.237) П 
0000000000 #0 0.2895, H OU D D 
HI HII O-A 0.2449, (00000000 
0000000000000, 0000000 
0000 GO 0.1540 00000000 M U 
2.7460 (0 3 
2.3 00000000600 
ОПООЦЦАНРООООООО, 00800 


72 0 U ü H Uu HU 300 





03 ДОА EP ET ШО УОИ 


Table 3 Тһе genetic diversity of Cypripedium flavum and genetic structure of its population 


Popu lation А, А, Н, H, P (90) H, Н, Gy Nin 
TSQ 1.6827 1.4591 0.2610 0.3838 68.27 
WES 1.6346 1.3988 0.2296 0.3406 63.46 
NX 1.6827 1.4542 0.2582 0.3796 68.27 
XRD 1.6154 1.3816 0.2237 0.3328 61.54 
NPH 1.5962 1.4211 0.2353 0.3429 59.62 
XZD 1.6635 1.4592 0.2618 0.3838 66.35 
Mean 1.6459 1.4290 0.2449 0.3606 64.59 
Total 1.8269 1.4961 0.2884 0.4312 82.69 0.2895 0.2449 0.1540 2.7460 


Ар, Observed number of alleles; A,, effective number of alleles; H,, Nei s (1973) gene diversity; H,, Shannon s Information index [Lewontin (1972)]; P, the 


percentage of polymorphic loci; H,, gene diversity of specie; H,, gene diversity within populations; Су, coefficient of gene differentiation; Np, gene flow 
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Fig .2 Map showing the spatial distribution of Cypripedium flavum clones at the sampling site . Each colour of different shapes 


corresponds to a single genotype, while colourless, © correspondes to different genotype, [] corresponds to no samples 
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